New chromogenic aza crown ether N[7-hydroxy-4-methyl-coumarin-8-methyIen]-4-azadibenzo-18-crown-ether (MHCMADCE) synthesised through the condensation reaction between 4-aza dibenzo 18-crown-6 ether, 4-methyl 7-hydroxy coumarin and formaldehyde is used to investigate its behavior towards the aromatic amines. All the aromatic primary amines give specific colours. The colour forming property is further extended for the estimation of the aromatic primary amines. The functional group recognition behavior is further extended to study the presence of the aromatic primary amine in the industrial waste. The amines can be estimated in the presence of several functional groups like phenolic-OH, secondary and tertiary aromatic amines as well as aliphatic amines.
INTRODUCTION
Several classes of crown ethers and aza crown ethers are reported to give separation and estimation of various organic aromatic amines1*12. The separation and estimation of these amines is achieved using various crown compounds as a stationary phase in techniques like HPTLC12, HPLC13*14, capillary gas chromatography4,5'9, gas chromatography6, solid phase microextraction16. The compounds are also used in liquidliquid extraction for the determination of various aromatic amines3. Liquid membrane transport was used to translocate aliphatic and aromatic amines3. A high-performance thin-layer chromatography (HPTLC) method, on silica plates impregnated with the crown ether 18-crown-6, was developed for the isomers of seven amines of azo dyes prohibited under a German ban12. Liq.-liq.-liq. Microextraction (LLLME) with hollow fibers in HPLC was applied as a rapid and sensitive quantitative method for the detection of four aromatic amines (3-nitroaniline, 4-chloroaniiine, 4-bromoaniline and 3,4-dichloroaniline) in environmental water samples13. The method for the separation of volatile amines was developed using capillary gas chromatography15. The fibers prepared by the sol-gel method, containing hydroxydibenzo-14-crown-4, dihydroxy-substituted saturated urushiol crown ether and 3,5-dibutyl-unsymmetric-dibenzo-14-crown-4-dihydroxy crown ether, respectively, were evaluated for the determination of aromatic amines (aniline, m-toludine, N,N-diethylaniline, N-ethyl-m-toludine, 3,4-dimethylaniline) by solid phase microextraction technique16. Various crown compounds (18-crown-6, benzo-18-crown-6, dibenzo-18-crown-6, benzo-15-crown-5, dibenzo-24-crown-8, 4, 13-diaza-18-crown-6, 4, 13-dibenzyl-diaza-18-crown-6, and cryptand [2.2,2] )are utilised as components of stationary phases in the determination of organic compounds by gas chromatography17.
Liquid-liquid extraction and liquid membrane transport were used to separate mixtures of aliphatic and aromatic amines. 18 Few reports are available on calixarene molecules used for the detection of amines19'20.
Aromatic primary amines are generally used in the dye industries and for the formation of certain molecules having therapeutic values. These amines are toxic and some of these are proven carcinogens. 10 mm quartz-cell is used for spectral measurements.
Chemicals and Reagents
All reagents and solvents used are o f A.R. grade of BDH and E.Merck unless otherwise specified.
Buffers
Buffer solutions are prepared as described elsewhere24. The compound is synthesised as described in Chapter II. Its 0.1% solution is prepared in ethanol.
Amine solutions

Samples Preparation
Effluent sample 100 mL effluent samples is collected from the various industrial sewage zones, filtered and used.
Drug Tablet
The tablets are finely powdered dissolved in ethanol and filtered. The filtrate is then diluted to 50 mL with ethanol and used.
General procedure for the analysis of amines In the case o f aliphatic amines the shift in the absorption is not considerable as they themselves absorbs at much lower wavelengths and the charge o f -N H 3+ can not be stabilized by the alkyl moiety as in the case of aromatic amines that is effected due to resonance.
Spectrophotometric determination of Amines
The change in the colour from colourless or pale yellow to red in the range of 470-492 nm was observed in the pH range of 5.5-7.0 for the various amines. The reagent blank does not absorb at this wavelength. The data regarding the .wavelength of maximum absorption, molar absorptivity, SandelPs sensitivity, relative standard deviation and correlation coefficient for various amines is listed in Table 1 . The interaction of various amines with HMCMADCE is recorded in Figure 1 .
Effect of pH
Maximum absorbance is observed in the pH range 5.5-7.0 (Table 2) . With increase or decrease in the pH the colour intensity decreases. This is because the -OH group of coumarin can dissociate only at higher pH to form proton transfer adduct. In high acidic condition it cannot dissociate showing decrease in colour interaction and under alkaline condition amines do not accept proton to form -N H 3+ decreasing colour interaction. The colour of the system remains stable for 1 h in all of the cases.
Effect of Reagent Concentration
Colour reaction with varying concentration of HMCMACE shows that 5 mL o f 0.1%(w/v) reagent is adequate for the quantitative determination o f various aromatic primary amines. Lower concentration give less absorption which indicates incomplete molecular interaction, whereas higher concentration has no adverse effect.
Effect of Various Amines
The effect of various secondary and tertiary aromatic amine, aliphatic amines and phenol on colour reaction is given in Table 3 
Application to drug analysis
The method is extended for the quantitative determination of certain drugs in their formulations containing bromhexine hydrochloride, dapsone, folic acid, metoclopramide, sulphadiazine, sulfaguanidine, trimethoprim. The data is given in Table 5 and Table 6 . The results are compared with the reported method.
Industrial Effluent Samples
In order to check the applicability and reliability, method is also utilised for the quantitative determination of various toxic primary amine in the industrial water samples from the drug and dye industries. The results are tabulated in Table 7 . 
